

















































































































































































































B-7.0 Modeling Emission Rates

Tables B-13 through B-19 show the emission rates that were used to model the air quality
impacts of the TPP to determine compliance with applicable State and Federal ambient air
quality standards for the pollutants indicated. A screening impact analysis of gas turbine/HRSG
duct burner emission rates and stack gas characteristics showed that the worst-case annual
average impacts occur under the equipment operating scenarios shown in each table.

Table B-13

NO, Emission Rates for Worst-Case Annual-Average Impacts

e e O perats Ib/yr Ib/hr g/s
Gas Turbine (27 hot start-ups/turbin 3,1374

Gas Turbine (9 warm start-ups/turbine) 2,032.3

Gas Turbine (12 cold start-ups/turbine) 4,986

Gas Turbine 35,952

(2,800 firing hours/turbine @ 1,756.7 MM BTU'/hr)

Gas Turbine and associated HRSG 77,637.6

(5 260 hours/turbme w/duct bumer ﬁrmg @ 2 018 9 MM BTU/hr)

i : :u'{lgh

S-9 Fire Pump D1esel Englne (50 ﬁnng hours/year) 370.5 0.042 5 29E-O3
Table B-14
PM,, Emission Rates for Worst-Case Annual-Average Impacts

i s g/sl

Gas Turbine (27 hot start-ups) 515.7

Gas Turbine (9 warm start-ups) 344.25

Gas Turbine (12 cold start-ups) 765

Gas Turbine 25,200

(2,800 hours/turbine @ 1,756.7 MM BTU/hr)

Gas Turbine & HRSG 67,065

(5, 260 hours w/duct burner firing @ 2,018.9 MM BTU/hr)
| Total Emissions for each Gas Turbine/HRSG Pair | 93,890 10.72 1.35

11-Cell Cooling Towers (2) 12,264 1.4 0.008*

S-9 Fire Pump Diesel Engine (50 firing hours/year) 6.5 7.42E-04 9.34E-05
emission rate per cell (22 total for both cooling towers)
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Table B-15
PM,, Emission Rates for Worst-Case 24-hour Average Impacts .
(February through October)

S1,53,55, & S-7 Gas Turbines T
(24 hour operation with duct burner 306 12.75 1.61
firing @ 2,147.7 MM BTU/hr; 170F)

11-Cell Cooling Towers (2) 33.6 14 0.008*
S-9 Fire Pump Diesel Engine® 0.065 0.0027 3.41E-04

*emission rate per cell (22 total)

*based upon 0.5 hour of full-load operation per 24-hour period

Table B-16
PM,, Emission Rates for Worst-Case 24-hour Average Impacts
' (November through January)

S 1 S-3, S 5 &S 7GasTurb1nes

(Daily maximum restricted by permit 270 11.25 1.417
conditon for November through January)

11-Cell Cooling Towers (2) 33.6 1.4 0.008*
S-9 Fire Pump Diesel Engine® 0.065 0.0027 3.41E-04

*emission rate per cell (22 total)
*based upon 0.5 hour of full-load operation per 24-hour period

, Table B-17
CO Emission Rates for Worst-Case 8-hour Average Impacts

- 'Source: T PP e
s i (Operatmg Medey - o0 Frdbey
Each Gas Turbine (3-hour warm start-up) 1,180.25
Each Gas Turbine & HRSG
(5 hour operation w/duct burner firing @ 2,147.7 MM 94.5
BTU/hr; 17°F)
P, A A e e PR . Totali| 1,274.75 | -159.34 | 20.07°
S-9 Fire Pump Diesel Engine 0.875° 0.109 0.0138
*assuming 0.5 hour exercising per day at emission rate of 1.75 Ib/hr
Papplicant calculated and modeled a slightly higher emission rate of 20.840 g/s
B-10
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Table B-18
NO, and CO Emission Rates for Worst-Case 1-hour Average Impacts

One Gas Turbine & HRSG 150 18.90 663

(start-up mode) (cold start-up) (warm start-up)

One Gas Turbine & HRSG .

(100% Load w/Duct Burner Firing @ 170F; 15.67 1.974 18.9 2.38
2,147.7 MM BTU/hr) :

S-9 Fire Pump Diesel Engine 3.705° 0.467 0.875* 0.109

*maximum 0.5 hour exercising per day

B-8.0 Maximum Facility Emissions During Commissioning Period

Table B-19 summarizes the worst-case 1-hour and 8-hour emission rates for the TPP during the commissioning
period, when the SCR systems and oxidation catalysts are not yet installed and operational. These emission rates
were used as inputs in air quality impact models that were used to determine if the TPP would contribute to an
exceedance of the 1-hour State NO, ambient air quality standard, the 1-hour State and Federal CO standards, and the
8-hour State and Federal CO standards during the commissioning of the gas turbines, HRSGs, and related
equipment. It is assumed that only one gas turbine will be commissioned at one time.

Table B-19
Worst-Case Short-Term NO, and CO Emission Rates for Gas Turbines
during Commissioning Period

165.4

*based upon a conservative exhaust gas NO, emission concentration of 36 ppmvd @ 15% O, for each turbine when
operating without abatement by the SCR system; fuel use rate assumed to be approximately 50% of full load, or 844

MM BTU/hr, calculated as follows:
NO, = (36 ppmv/2 ppmv)(0.00731 Ib NO,/MM BTU)(844 MM BTU/hr) = 111 Ib/hr

*based upon turbine exhaust gas CO emission concentration of 20 ppmvd @ 15% O, at fuel use rate of 2,147.7 MM
BTU/r, calculated as follows:

CO =(20 ppmv/4 ppmv)(0.0088 Ib CO/MM BTU)(2,147.7 MM BTU/hr) = 94.5 Ib/hr

“based upon one 3-hour warm start-up, followed by 5 hours of 100% load operation of CTG and HRSG at the
maximum combined heat input rate of 2,147.7 MM BTU/hr; see Table B-19 for further detail
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Appendix C

Emission Offsets

Table C-1 Emission Offset Summary

L NG O I EROE PMio ||| 80, .!l
BAAQMD Calculated New Source | 250.709 | 344.313 63.662 187.995 |
Emission Increases® (ton/yr)
Proposed New Source Annual 249.850 | 335.660 60.435 189.95° 29.55
Emission Limits® (ton/yr)
Offset Requirement Triggered Yes n/a Yes Yes No
Offset Ratio 1.15:1.0° n/a 1.15:1.0° | 1.0:1.0° n/a
R 287.328 0 69.500 189.950 0
I\ 251.396 0 105.447 | 226.800 0
| Outstandmg Of -35.932' 0 +37.947" | +36.850 0

*sum of Gas Turbine (S-1, S-3, S-5, and S-7), HRSG (S-2, S-4, S-6, and S-8) and S-9 Fire Pump Diesel Engine

emission increases

does not include emissions from exempt cooling towers

“per applicant’s emission estimates

dpursuant to District Regulation 2-2-302, the applicant must p}ovide emission offsets at a ratio of 1.15 to 1.0 since

the proposed facility NO, and POC emissions from permitted sources will each exceed 50 tons per year

‘pursuant to District Regulation 2-2-303

‘pursuant to District Regulation 2-2-302.2, the applicant has opted to provide POC emission offsets to offset the
outstanding NOx emission increases at a ratio of 1:1

01/22/03
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Appendix D

Health Risk Assessment

As aresult of the combustion of natural gas at the proposed Gas Turbines and HRSGs and the
presence of dissolved solids (heavy metals and other compounds) in the cooling tower water, the
proposed Tesla Power Plant will emit the toxic air contaminants-summarized in Table 2,
“Maximum Facility Toxic Air Contaminant (TAC) Emissions”. In accordance with the
requirements of CEQA, the BAAQMD Toxic Risk Management Policy, and CAPCOA
guidelines, the impact on public health due to the emission of these compounds was assessed
utilizing the air pollutant dispersion model ISCST3 and the multi-pathway cancer risk and hazard

index model ACE.

The public health impact of the carcinogenic compound emissions is quantified through the
increased carcinogenic risk to the maximally exposed individual (MEI) over a 70-year exposure
period. A multi-pathway risk assessment was conducted that included both inhalation and
noninhalation pathways of exposure, including the mother's milk pathway. Pursuant to the
BAAQMD Toxic Risk Management Policy, a project which results in an increased cancer risk to
the MEI of less than one in one million over a 70 year exposure period is considered to be not

significant and is therefore acceptable.

The public health impact of the noncarcinogenic compound emissions is quantified through the
chronic hazard index, which is the ratio of the expected concentration of a compound to the
acceptable concentration of the compound. ‘When more than one toxic compound is emitted, the
hazard indices of the compounds are summed to give the total hazard index. The acute hazard
index quantifies the magnitude of the adverse health affects caused by a brief (no more than 24
hours) exposure to a chemical or group of chemicals. The chronic hazard index quantifies the
magnitude of the adverse health affects from prolonged exposure to a chemical caused by the
accumulation of the chemical in the human body. The worst-case assumption is made that the
exposure occurs over a 70-year period. Per the BAAQMD Toxic Risk Management Policy, a
project with a total hazard index of 1.0 or less is considered to be not significant and the resulting

impact on public health is deemed acceptable.

In anticipation of pending amendments to District Regulation 2, Rule 1 and Rule 2, a health risk
screening was performed to determine the impact of diesel exhaust particulate from the standby
fire pump diesel engine. Because the location of maximum impact for the diesel engine does not
coincide with the locations of maximum impact for the other sources, the total combined
carcinogenic risk for the facility does not exceed 1 in one million. As shown in Table D-1, the
increased carcinogenic risk was found to be less than one in one million and is therefore

considered to be not significant.

FDOC

01/22/03
Tesla Power Project

BAAQMD Application 3506



The results of the health risk assessment performed by the applicant and reviewed by the District
Toxics Evaluation Section staff are summarized in Table D-1.

. Table D-1
Health Risk Assessment Results

2
S

Gas Turbines HRSGs | | .
Fire Pump Diesel Engine 0.8 0.001 -
Exempt Cooling Towers 0.14
R i 7 L] QL

il
R

sincluded for informational purposes only; the BAAQMD TRMP does not require an assessment of the impact due
to short-term (< 24 hour) exposure to non-carcinogenic toxic air contaminants

Ybecause the location of maximum impact for the diesel engine does not coincide with the locations of maximum
impact for the other sources, the carcinogenic risk numbers do not add directly to determine the maximum facility

cancer risk shown

In accordance with the BAAQMD Toxic Risk Management Policy (TRMP), the increased
carcinogenic risk and chronic hazard index attributed to this project are each considered to be not
significant since they are each less than 1.0. The BAAQMD TRMP does not require an
assessment of the impact due to short-term (< 24 hour) exposure to non-carcinogenic toxic air

contaminants, which is expressed as the acute hazard index.

Based upon the results given in Table D-1, the proposed Tesla Power Project is deemed to be in
compliance with the BAAQMD Toxic Risk Management Policy.
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Appendix E

May 14, 2002

BACKGROUND

The Tesla Power Plant, LLC has submitted a permit application (#3506) for a proposed 1120-
MW combined cycle power plant. The facility is to be composed of four natural gas-fired
turbines with heat recovery steam generators, supplemental burners (duct burners), a 22-cell
cooling tower, and a diesel fire water pump engine. The proposed project will result in an
increase in air pollutant emissions of NO,, CO, PM,, and SO, triggering regulatory requirements

for an air quality impact analysis.
AIR QUALITY IMPACT ANALYSIS REQUIREMENTS

Requirements for air quality impact analysis are given in the District's New Source Review
(NSR) Rule: Regulation 2, Rule 2.

The criteria pollutant annual worst case emission increases for the Project are listed in Table E-1,
along with the corresponding significant emission rates for air quality impact analysis.

TABLE E-1
Comparison of Proposed Project's Annual Worst-Case Emissions
to Significant Emission Rates for Air Quality Impact Analysis

r EPA PSD Significant
Pollutant Proposed Project's Significant Emission Emission Rates for Significant H

Emissions Rate (tons/year) major stationary emission

(tons/year) (Reg-2-2-304 to 2-2-306) sources (tons/year) rate?

NO, (asNO,) 249.85 100 40 yes

CO 484.13 100 100 yes

PM,, 196.05 100 15  yes

SO, 29.55 100 40 no

Table I shows the proposed project emissions and the pollutant significant emission levels for
nitrogen oxides (NO,), carbon monoxide (CO), respirable particulate matter (PM,,) and sulfur
dioxide (SO,). The table shows that the NO,, CO and PM,, ambient impacts from the project all
exceed the significance level and must be modeled. The detailed requirements for an air quality
impact analysis for these pollutants are given in Sections 304, 305 and 306 of the District's NSR

Rule and 40 CFR 51.166 of the Code of Federal Regulations.
E-2
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The District's NSR Rule also contains requirements for certain additional impact analyses
associated with air pollutant emissions. An applicant for a permit that requires an air quality
impact analysis must also, according to Section 417 of the NSR Rule, provide an analysis of the
impact of the source and source-related growth on visibility, soils and vegetation.

AIR QUALITY IMPACT ANALYSIS SUMMARY

The required contents of an air quality impact analysis are specified in Section 414 of Regulation
2 Rule 2. According to subsection 414.1, if the maximum air quality impacts of a new or
modified stationary source do not exceed significance levels for air quality impacts, as defined in
Section 2-2-233, no further analysis is required. (Consistent with EPA regulations, it is assumed
that emission increases will not interfere with the attainment or maintenance of AAQS, or cause
an exceedance of a PSD increment if the resulting maximum air quality impacts are less than
specified significance levels). If the maximum impact for a particular pollutant is predicted to
exceed the significance impact level, a full impact analysis is required involving estimation of
background pollutant concentrations and, if applicable, a PSD increment consumption analysis.
EPA also requires a Class I increment analysis of any PSD source which increases NO, or PM,,

concentrations by 1 pg/m?* or more (24-hour average) in a Class I area.
Air Quality Modeling Methodology

Maximum ambient concentrations of NO,, CO and PM;, were estimated for various plume
dispersion scenarios using established modeling procedures. The plume dispersion scenarios
addressed include simple terrain impacts (for receptors located below stack height), complex
terrain impacts (for receptors located at or above stack height), impacts due to building
downwash, and impacts due to inversion breakup fumigation.

Emissions from the turbines will be exhausted from four 200 foot exhaust stacks. Emissions
from a 22-cell cooling tower will be released at a height of 55.5 feet. Table II contains the
emission rates used in each of the modeling scenarios: turbine commissioning, maximum 1-hour,
maximum 8-hour, maximum 24-hour, and maximum annual average. Commissioning is the
original startup of the turbines and only occurs during the initial operation of the equipment after
installation. The maximum 1-hour takes into account the startup of two turbines, with the other
two turbines at maximum load. Different sets of Maximum 24-hour PM,, emissions for the
turbine/duct burners exist for the periods of February — October and November — January. The
applicant proposed, and will be limited by a permit condition to, lower 24-hour average PM,,

emissions for the winter months of November through January.

The EPA models SCREEN3 and ISCST3 were used in the air quality impacts analysis. A land
use analysis showed that the rural dispersion coefficients were required for the analysis. The
models were run using three years of meteorological data (1997 through 1999) collected
approximately 3.5 km east of the project at the San Joaquin Valley Unified Air Pollution Control
District’s Tracy Monitoring Station. The Ozone Limiting Method was employed to convert one-
hour NO, impacts into one-hour NO, impacts. Hourly ozone monitoring data was also available
from the Tracy Monitoring site for the same period (1997-1999). Because the exhaust stacks are
less than Good Engineering Practice (GEP) stack height, ambient impacts due to building
E-3
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downwash were evaluated. The Ambient Ratio Methodology (with a default NO,/NO, ratio of
0.75) was used for determining the annual-averaged NO, concentrations. Because complex
terrain was located nearby, complex terrain impacts were considered. Inversion breakup

- fumigation was evaluated using the SCREEN3 model.

TABLE E-2
Averaging PeriocErgission Rates used in Modeling Analysis (g/s)
Max. Max Max.
Pollutant Max.! | Commissioning [ Max. | Feb-Oct | Nov-Jan | Annual
Source (1-hour) 2 (8-hour) | (24-hour) | (24-hour) | Average
(1-hour)
NO,
Turbine/Duct Burner 1 18.90 19.593 — — —_ 1.797
Turbine/Duct Burner 2 18.90 19.593 1.797
Turbine/Duct Burner 3 1.974 19.593 1.797
Turbine/Duct Burner 4 | 1.974 19.593 1.797
Fire Water Pump | 0.467 — 2.77x10?
Each Cooling Tower Cell (22 total) — — —
CcO
Turbine/Duct Burner 1 83.538 12.020 20.840 — — —
Turbine/Duct Burner 2 83.538 12.020 20.840
Turbine/Duct Burner 3 | 3.606 12.020 20.840
Turbine/Duct Burner4 | 3.606 12.020 20.840
Fire Water Pump | 0.110 — 0.0138
Each Cooling Tower Cell (22 total) — — —
PM,,
Turbine/Duct Burner 1 — — — 1.593 1.417 1.366
Turbine/Duct Burner 2 1.593 1.417 1.366
Turbine/Duct Burner 3 1.593 1.417 1.366
Turbine/Duct Bumer 4 1.593 1.417 1.366
Fire Water Pump 3.41x10* | 3.41x10* | 4.86x107°
Each Cooling Tower Cell (22 total) 7.98x10° | 7.98x10° | 7.98x10

TMax 1-hour has two turbines in start-up, while the other two mrbmes are at maximum load. Sta Start-up is the beginning of

any of the subsequent duty cycles to bring a turbine from idle status up to power production.

original startup of the turbines and only occurs during the initial operation of the equipment after installation.

Air Quality Modeling Results

*Commissioning is the

The maximum predicted ambient impacts of the various modeling procedures described above
are summarized in Table III for the averaging periods for which AAQS and PSD increments have
been set. Shown in Figure 1 are the locations of the maximum modeled impacts.

01/22/03
BAAQMD Application 3506
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UTM coordinates (meters)

4186000

4184000

4182000

4180000

4178000

4176000

4174000

4172000

4170000

4168000

4166000

616000 618000 620000 622000 624000 626000 628000 630000 632000 634000 636000
UTM coordinates (meters)

0 50 100 150 200 250 300 350 400 450 500 550 600 650

Elevation (meters)

Figure 1. Location of project maximum impacts.
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Also shown in Table III are the corresponding significant ambient impact levels listed in Section
233 of the District's NSR Rule. In accordance with Regulation 2-2-414, further analysis is
required only for those pollutants for which the modeled impact is above the significant air
quality impact level. Table E-3 shows that the only impact requiring further analysis is the 1-

hour NO, modeled impact.

TABLE E-3

Maximum Predicted Ambient Impacts of Proposed Project (ng/m?3)

[maximums are in bold type] -
Pollutant Averaglg Commissioning Inversion ISCST3 "Signiﬁcant
Time Maximum Break-up Modeled || Air Quality
Impact Fumigation Impact || Impact Level
Impact
NO, 1-hour 1658 66.2 187.6 19
“ annual — — 0.23 1.0
CO 1-hour 375.5 268.9 1366.8 2000
8-hour — — 230.24 500
" PM,, 24-hour — 3.20 497 5
| annual — I 0.46 1
Background Air Quality Levels

Regulation 2-2-111 entitled “Exemption, PSD Monitoring,” exempts an applicant from the
requirement of monitoring background concentrations in the impact area (section 414.3) provided
the impacts from the proposed project are less than specified levels. Table E-4 lists the applicable
exemption standard and the maximum impact from the proposed facility. As shown, the modeled
NO, impact is well below the preconstruction monitoring threshold.

TABLE E4
PSD Monitoring Exemption Levels and Maximum Impacts
from the Proposed Project for NO, (j1g/m3)

Averaging Maximum Impacts from
Pollutant Time Exemption Level Proposed Project
[ NO, annual _ 14 0.23 B

The California Air Resources Board-operated Stockton-Hazelton Monitoring Station, located
36.6 km northeast of the project, was chosen as being conservatively representative of the
regional background NO, concentrations. Table E-5 contains the concentrations measured at the

station over the three modeling years (1997 through 1999).
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TABLE E-5

Background NO, (1g/m3) at the Stockton-Hazelton Monitoring Station
for the Modeling Years 1997 - 1999 (maximum is in bold type)

NO,
Year Highest 1-hour
average
1997 169
1998 192
1999 199

Table E-6 below contains the comparison of the ambient standards with the proposed project
impacts added to the maximum background concentrations. The California ambient NO,

standard is not exceeded from the proposed project.

TABLE E-6

California and National Ambient Air Quality Standards and
Ambient Air Quality Levels from the Proposed Project (ug/m3)

Pollutant | Averaging | Maximum Maximum project Maximum project California | National
Time Background impact impact plus maximum H Standard | Standard
background
NO, 1-hour 199 187.6 387 470 -

CLASS I PSD INCREMENT ANALYSIS

EPA requires an increment analysis of any PSD source which increases NO, or PM,,
concentrations by 1 pg/m3 or more (24-hour average) inside a Class I area. Point Reyes
National Seashore is located roughly 103 km to the west of the project and Pinnacles National
Monument is located roughly 136 km south southeast of the project. Table E-7 shows the results
of an impact analysis using ISCST3 for the maximum 24-hour NO, and PM,, impacts within the
Class I areas. All impacts were below the 1 pg/m3 increments trigger level.

TABLE E-7
Maximum Predicted Ambient Impacts of Proposed Project (1g/m?3)
Pollutant | Averaging Point Reyes Pinnacles National
Time National Seashore Monument
NO, 24-hour 0.62 0.38
PM,, 24-hour 0.24 0.14
E-7
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VISIBILITY, SOILS AND VEGETATION IMPACT ANALYSIS

Visibility impacts were assessed using EPA's VISCREEN visibility screening model. The
analysis shows that the proposed project will not cause any impairment of visibility at the Point
Reyes National Seashore or at the Pinnacles National Monument.

The project maximum one-hour average NO,, including background, is 387 pg/m’. This
concentration is below the California one-hour average NO, standard of 470 pg/m’. Crop
damage from NO, requires exposure to concentrations higher than 470 pg/m* for periods longer

" than one hour.

Maximum project NO,, CO, SO, and PM,, concentrations would be less than all of the applicable
national primary and secondary ambient air quality standards, which are designed to protect the
public welfare form any known or anticipated effects, including plant damage. Therefore, the

facility's impact on soils and vegetation would be insignificant.

CONCLUSIONS

The results of the air quality impact analysis indicate that the proposed project would not
interfere with the attainment or maintenance of applicable AAQS for NO,, CO and PM,,. The
analysis was based on EPA approved models and calculation procedures and was performed in

accordance with Section 414 of the District's NSR Rule.
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TABLE A-5
1999 CONVENTIONAL SCR COST COMPARISON

5 MW 25 MW 150 PT/I'W'—I
Class Class Class
. Solar GE GE
Turbine Modet 7 Centaur 50 LM2500 Frame 7FA
Turbine Output 4.2 MW 23 MW 161 MW
Direct Capital Costs (DC): Source
Purchased Equip. Cost (PE): MHIA
Basic Equipment (A): MHIA $240,000 $660,000 $2,100,000
Ammonia Injection skid and storage 0.00 xA MHIA included included included
Instrumentation 0.00 xA OAQPS Included included included
Taxes and freight: 0.08 AxB OAQPS $19,015 $52,746 $169,530
PE Total: $256,704 $712,066 $2,288,649
Direct Instailation Costs (DI):*
Foundation & supports: 0.08 x PE OAQPS $20,536 $56,965 $183,092
Handling and erection: 0.14 x PE OAQPS $35,939 $99,689 $320,411
.Electricat: 0.04 x PE OAQPS $10,268 $28,483 $31,546
Piping: 0.02 x PE OAQPS 85,134 $14,241 845,773
Insulation: 0.01 xPE OAQPS $2,567 $7.121 $22,866
Painting: 0.01 xPE OAQPS $2,567 $7.121 $22,886
Dl Total: $77.011 $213,620 $686,595
DC Total: $333,716 $925,686 $2,975.244
Tndirect Costs (IC)
Engineering: 0.10 xPE OAQPS $25.670 $71,207 $100,000
Construction and field expenses: 0.05 xPE OAQPS $12,835 $35,603 $114,432
Contractor fees: 0.10 x PE OAQPS $25,670 $71,207 $228.865
Start-up: 0.02 x PE OAQPS $5.134 $14,241 $45,773
Performance testing: 0.01 x PE OAQPS $2,567 $7.121 $22,886
Contingencies: 0.03 x PE OAQPS $7,701 $21,362 $68.659
IC Total: $79,578 $220,741 $580,616
Total Capital nvestment (TCl = DC + IC): $413,294 $1,148,427 $3,555.861|
Direct Annual Costs (DAC):
Operating Costs (O): [ 24 his/day, 7 days/week, 50 weeks/yr
Operator: | O5 hefshittt | 25 S/hrfor operator pay | OAQPS $13,125 $13,125 $13,125
Supervisor: |_15% of operator | OAQPS $1.969 $1.969 $1,969
Maintenance Costs (M): .
Labor: [ 0.5 hr/shift 25 $/hrforlabor pay | OAQPS $13,125 $13,125 $13,125
Matenial: T00% of labor cost: [ OAQPS $13,125 $13,125 $13,125
Utility Costs: 0% thermal el 600 (F) operaling temp
Gas usage 0.0 (MMcffyr) 1,000 (Btu/ft3) heat value
Gas cost [ 3,000 ($3/MMCcT) variable
Perf. loss: 5%
Electricity cost 0.06 ($/kwh) pedommance ioss cost penally variable $10,584 $57,960 $405,720
Catalyst replace: assume 30 ft* catalyst per MW, $4004t%, 7 yr. life MHIA $10,352 $56,690 $396,833
Catalyst dispose: $15/330 fS/MW*MW*.2054 (7 yr amortized) OAQPS $388 $2,126 $14.881
Ammonia: 360 ($/ton) [tons NH,=tons NO, * (17/46)] variable $3,510 $14,820 $108,257
NH, inject skid: 5 (kW) blower | 5 kw (NHyH,0 pump) MHIA $5,040 $7.560 $27.720
Total DAC: $71,219 $180,500 $984,755
Indirect Annual Costs (IAC):
Overhead: 60% of O&M OAQPS $24,806 $24,806 $24,806
Administrative: 0.02 x TCit OAQPS $8,266 $22,929 $71,117
Insurance: 0.01 x TCI OAQPS $4,133 $11,464 $35,559
Property tax: 0.01 x TCi OAQPS $4,133 $11,464 $35,559
Capital recovery: [ 107 interest rate. 15 yrs - period ]
— 0.13 x ICT OAQPS $52,976 $143,272 $415,329
Total IAC: $94,314 $213,935 $582,370
Total Annual Cost (DAC + IAC): $165,533 $394,435 $1,577,125
NO, Emission Rate (tons/yr) at 42 ppm: 334 141.0 1030.0
NO, Removed (tons/yr) at 9 ppm, 79% removal efficiency 26.4 111.4 813.7
Cost Effectiveness ($/ton): $6,274 $3,541 $1,938
Electricity Cost Impact (¢/kwh): 0.469 0.204 0.117
*Assume modular SCRis inserted into existing HRSG spool piece
A6
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TABLE A-7
1999 SCONOX COST COMPARISON

5MW 25MW | 150 MW
Class Class Class ]
Turbine Mode! Sofar GE GE
Centaur 50 LM2500 Frame 7FA
Turbine Output 4.2 MW 23 MW 170 MW
Direct Capital Costs (DC): ) Source
Purchased Equip. Cost (PE): Goalline
Basic Equipment (A): Gaalline $620,000] $1,960,000] $7.700,000
Ammonia injection skid and storage 0.00 x A Goalline included included included
Instrumentation 0.00 xA 0AQPS included included included
Taxes and freight: 0.08 AxB OAQPS $49,760 $157,105 $612,238
PE Total: ’ $671,760| $2,120,916| $8.265,208
Direct Installation Costs (DI):* .
Foundation & supports: 0.08 x PE OAQPS $53,741 $169,673] $661,217|
Handling and erection: 0.14 x PE OAQPS $94,046 $296,928| $1,157.129
Electrical: 0.04 x PE OAQPS $26,870 $84,837, $330.608
Piping: 0.02 x PE OAQPS $13.435 $42,418 $165,304
Insulation: 0.01 x PE OAQPS $6,718 $21,209 $82,652
Painting: 0.01 x PE OAQPS $6,718 $21,209 $82,652
Dl Total: $201,528 $636,275| $2.479,562
DC Total: $873,288| $2,757,191| $10,744,770
[Tndirect Costs (IC): ;
Engineering: 0.10 x PE OAQPS $67,176 $212,092 $826,521
Construction and field expenses: 0.05 x PE OAQPS $33,588 $106,046 $413,260
Contractor fees: 0.10 x PE ‘OAQPS $67.176 $212,092 $826,521
Start-up: 0.02 x PE OAQPS $13,435 $42,418, $165,304
Performance testing: 0.01 x PE OAQPS $6,718 $21,209 ' $82,652
Contingencies: 0.03 x PE OAQPS $20,153 $63.627 $247,956
IC Total: $208.246 $657.484| $2,562,214
Total Capital Investment (TCl = DC + IC): $1,081,534] $3,414,675| $13,306,985

Direct Annual Costs (DAC):
Operating Costs (O): 24 hrslday, 7 days/week, 50 WeeKslyr |
OAQPS $13,125 $13,125 $13,125

Operator: [ U5 hi/shift 25 Yhr for operator pay
Supervisor: [ 15% of operator E OAQPS $1,969 $1,969 $1,969
Maintenance Costs (M):
Labor: | 0.5 Arfshit - | Z5 $/hr Tor labor pay ] OAQPS - $13,125 $13,125 $13,125
Material: T00% of labor cost: I OAQPS $13,125 $13.125 $13,125
Utility Costs: -
Perf. loss: 0.5%]
Electricity cost I 0.06 (3/kwh) performance loss cost penalty variable $10,584 $57.,960 $428,400
Catslyst replace: o kcfhMW $25,880 $106,295 $785,655
Catalyst dispose: precious metal recovery = 1/3 replace cost variable -$8,618 -$35,396 -$261,623
H2 carrier steam ‘¢ Ib/hr (93 Ib/hr steam/MW @$.006/1b) variable $19,686 $107,806 $796.824
H2 reforming **** CH4 ft3/hr (141t3/he/MW @ $.00388/13) | variable $1,916 $10,495 $77.569
H2 skid demand seett KW (0.6 kW/MW capacity) $1,270 $6,955 $51,408
Total DAC: $92,063 $295,458| $1,919,577
Indirect Annual Costs (IAC).
Overhead: 60% of O&M OAQPS $24,806 $24,806 $24,806
Administrative: 0.02 x TCI OAQPS $21,631 $68,293 $266,140
Insurance: 0.01 xTCI OAQPS $10,815 $34,147 $133,070
Property tax: 0.01 xTCI OAQPS $10.815 $34,147 $133,070
Capital recovery: [ T0% interestrate, | 15 yrs - peniod |
IAKERLS OAQPS $138,791 $434,965] $1,646,226
Total IAC: $206,858 $596,358| $2,203,312
Total Annual Cost (DAC + IAC): $298,921 $891,816] $4,122,889
NO, Emission Rate (tons/yr) at 25 ppm: 19.9 83.9 645.9
NO, Removed (tons/yr) at 2 ppm, 92% removal efficiency 18.3 77.2 594.2
Cost Effectiveness ($/ton): $16,327 $11,554 $6,938
Electricity Cost Impact (¢/kwh): 0.847 0.462 0.289

* Assume modular SCONOXx unit is inserted downstream of HRSG

** 400, 300, 300 kcfth/MW for 5, 25, 150 MW class respectively (s.v.=20kcfh/ft3, $1,500/#t3 catalyst, 7 yr. life)
*** 391, 2139, 15810 Ib/hr for 5, 25, 150 MW class respectively

=+t 59 322, 2380 CH4ft3/hr for 5, 25, 150 MW class respectively

sewrr 3,14, 102 kW for 5, 25, 150 MW class respectively

ONSITE SYCOM Energy Corporation A-8 f‘
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1998). This value is derived by a formula specified by CTDER The Pro;ects,
maximum emission rate will be 10 ppm, or 43 percent of the allowable MASC‘

limit.
The use of an SCR for NO, control in combination with an oxidation catalyst for

control of CO may increase particulate emissions in the form of ammonium
~ bi-sulfates. Due to the insignificant amount of sulfur in natural gas fuel this

impact will be extremely small. During oil-fired operation (the Project will be
limited to 720 hours per year of oil-fired operatxon) the estimated amount of
ammonium bi-sulfate emissions will increase particulate emissions by
approximately 60 pounds per hour This increase has only a minor effect on the
maximum predicted air quality impacts from the Project, which are well within

National Ambient Air Quality Standards.

An environmental benefit of SCR, when combined with a CO Oxidation Catalyst
(Section 1.3), is a decrease in emissions of VOCs. Although the Project is not
required to include VOCs in the PSD review as discussed in Section 1.1, the use

of an SCR and CO Oxidation Catalyst will ensure that VOC emissions are
minimal. The reduction in VOC emissions from SCR/CO Oxidation Catalyst is

comparable to that from SCONO,™,

ENERGY ANALYSIS

Use of SCR for NO, control has an energy penalty due to the energy required to
force combustion gases through the SCR reactor There are other energy
requirements associated with chemical transport and operation of equipmen
pumps and motors but these are relatively small. Operation of the SCR for the
Towantic Project is estimated to reduce electrical output by 146 MW or
11,510 MWh of electricity per year'. Not only is the electrical output reduced but
the fuel use is increased by 135,800 MCF of gas per year.

1.2.4.1.3 ECONOMIC ANALYSIS

Table 3 presents the capital and annualized cost for the SCR control option
downstream of a DLN combustor. The costs are itemized to include capital cost
of equipment and operatlon costs for personnel, maintenance, replacement parts
(primarily catalyst), energy penalties and ammonia. All costs are for two GE
Frame 7FA gas turbine units, each including one HRSG, which includes the SCR

unit.

! Based on annual capacity factor of 90%.
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issues, poées a serious concern as to whether the Project could secure final
construction approval from the Council.

As with the SCR/CO Oxidation Catalyst, SCONO,™ will reduce YOC emissions
along with NO, and CO. The Project is not required to include VOGCs in the PSD
review, as discussed in Section 1.1, however, SCONO,™ does have the added
benefit of decreasing VOC emissions. The reduction in VOC emissions from
SCONO,™ is comparable to that from SCR/CO Oxidation Catalyst.

1.2.4.2 .2 ENERGY ANALYSIS

Use of SCONO,™ for NO, control has an energy penalty due to the energy
required to force combustion gases through the SCONO,™ reactor (pressure
drop). Pressure drop through the SCONO, ™ unit is estimated at 5.25 inches by
the manufacturer. This is compared to approximately 3.5 inches of pressure drop
for a combined SCR and CO catalyst installed in a HRSG. The pressure drop of
5.25 inches reduces the total plant output by approximately 2.19 MW or
17,266 MWh per year. Not only is the electrical output reduced but the fue] use
is increased by 202,200 MCF of gas per year.

Production of the steam used in the regeneration process also imposes a penalty
in that the steam is not available to generate electricity. Based on the

manufacturer’s estimate of low-pressure steam requirements of 15,000 pounds

per hour at 600°F and 20 psig, the steam turbine capability of the F‘ro;ect will be

reduced by approximately 2.5 MW or 19,710 MWh per year.

The additional energy requirements of the SCONO,™ system (relative to other

NO, control technology) means that the incremental amount of energy will not

be supplied by the Project to meet energy needs in the service area. - Other

power plants will make-up the difference (approximately 4.2 MW) and this will

result in a proportional increase in air pollution emissions. These other power

plants may emit at levels equal to or greater than the Project.

As with any mechanical system, there are energy requirements associated with
the operation of equipment, pumps and motors but these are relatively small.
Finally, the SCONO,™ system consumes 200 pounds per hour of natural gas
total for regeneration of the catalyst plus leakage. This results in an annual

natural gas consumption of 41,800 MCE

1.2.4.2.3 ECONOMIC ANALYSIS

Table 4 presents the capital and annualized cost for the SCONO,™ control option
downstream of a DLN combustor. The costs are itemized to include capital cost
of equipment and operation costs for personnel, maintenance, replacement parts
(primarily catalyst) and energy costs. These costs are based on general
information provided during a meeting with representatives from ABB
Environmental. ABB Environmental was not able to provide a specific cost quote
for a SCONO,™ system for a GE 7FA combustion turbine with a HRSG. The
projected capital costs are based on a SCONO,™ system designed for an
ABBGT-24 unit adjusted for the GE 7FA. The SCONO,™ system also reduces

16 R.W. Beck HAD12514102-00697\070C0M000-Air\revise_psd\R0410-master.doc 2/18/00
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Appendix G

Compliance Certification

FDOC

01/22/03
Tesla Power Project
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Midway Power, LLC

700 Universe Boulevard, Juno Beach, Florida 33408
Phone: (561) 691-7099 Facsimile: (561) 691-7307

Certification

I, Derrel Grant, on behalf of FPL Energy, LLC dba Mldway Power, LLC, hereby
certify under penalty of perjury as follows:

1. | am authorized to make this certification on behalf of Midway Power.

2. This certification is made pursuant to Section 2-2-307 of the Rules and
Regulations of the Bay Area Air Quality Management District (BAAQMD).

To the best of the undersigned’s knowledge, all major stationary sources
owned or operated by FPL Energy in the State of California are either in
compliance or on a schedule of compliance with all applicable state and

federal emission limitations and standards.

Each of these statements herein is made in good faith. Accordingly, it is FPL
Energy’s understanding in submitting this certification that the BAAQMD shall
take no action against FPL Energy or any of its employees based on any

statement made in this certification.

YW\/LM*]’ 4
D{Qr/rel Grant
Vicg President

Midway Power, LL

~

Dated: fZ/()‘f/OZ.
1]




STATE OF CALIFORNIA

State Energy Resources
Conservation and Development Commission

In the Matter of: Docket No. 01-AFC-21

Application for Certification for the PROOF OF SERVICE
Tesla Power Project

By Midway Power LLC

[, Carole Phelps, declare that on March 4, 2003, I deposited copies of the attached Final
Determination of Compliance for the Tesla Power Project with first class postage thereon
fully prepaid and addressed to the following:

DOCKET UNIT INTERVENORS
[ have sent the original signed document plus CURE
the required 12 copies to the address below: C/o Marc D. Joseph, Esq.

Adams, Broadwell, Joseph & Cardozo
651 Gateway Blvd., Suite 900
S. San Francisco, CA 94080

CALIFORNIA ENERGY COMMISSION

DOCKET UNIT, MS-4

ATTN: Docket No. O1-AFC-21

1516 Ninth Street Robert Sarvey

Sacramento, CA 95814-5512 501 W. Grantline Rd.
Tracy, CA 95376

2% % ok Xk ok % ok
[ have also sent individual copies to: Seyed Sadredin

Director of Permit Services
APPLICANT San Joaquin Valley APCD

Midway Power, LLC.

Attn: Derrel A. Grant, Jr.
Attn: Scott Busa

700 Universe Blvd.

Juno Beach, FL. 33408-2683

COUNSEL FOR APPLICANT
Galati & Blek LLP

Scott A. Galati

555 Capitol Mall, Suite 600
Sacramento, CA 95814

4230 Kiernan Avenue, Suite 130
Modesto, CA 95356

Californians for Renewable Energy
(CARE)

Attn: Michael Boyd

5439 Soquel Drive

Soquel, CA 95073

INTERESTED AGENCIES

Central Valley Regional Water Quality
Control Board

Attn: Ann Olson

3443 Routier Road, Suite A
Sacramento, CA 95827







Bay Area Air Quality Management District
Attn: Dennis Jang

939 Ellis Street

San Francisco, CA 94109

Alameda County Community Development
Agency, Planning Department

Attn: Bruce H. Jensen, Planner

399 Elmhurst Street, Room 136

Hayward, CA 94544

OTHER INTERESTED PARTIES

Alicia Torre
Calpine Corporation
4160 Dublin Blvd.
Dublin, CA 94568

Susan Strachan
P.O. Box 1049
Davis, CA 95617-1049

Jerry Salamy

CH2M Hill

2485 Natomas Park Drive, Suite 600
Sacramento, CA 95833-2937

[ declare under penalty of perjury that the foregoing is true and correct.

Dot Phubas

Carole Phelps







